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PROBLEM TO BE SOLVED: To realize superior humidity resistance and enable improvement of the rate of 
change of resistance from an off-operation time to an on-operation time, by including polyalkyleneoxide 
except homopolymer and conductive particles which have spike-shaped protrusions. 
SOLUTION: Polyalkyleneoxide. except homopolymers and conductive particles having spike-shaped 
protrusions are kneaded. Polyakyleneoxide. conductive particles having spike-shaped protrusions and 
nonaqueous organic compound are kneaded. Conductive particles are composed of primary particles 
having respective sharp protrusions, and generally 10-500 conical spike protrusions whose highest are 
1/3-1/50 particle diameter exist in one particle. Ni is desirable for metal as the material. As nonaqueous 
organic compound, low molecular organic compound and polymer may be used as long as these are 
nonaqueous. As a result, this thermistor operates at most 100°C which poses no hazards to human bodies, 
and initial resistance at an off-operation can be decreased. 
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* NOTICES * 

OrPO and NCI PI are not responsible for any 
damages caused by tbe use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic positive thermistor containing polyalkylene oxide (however, a polyethylene oxide 
homopolymer is removed) and the conductive particle which has the projection of the letter of a spike. 
[Claim 2] Furthermore, the organic positive thermistor of claim 1 containing a nonaqueous solubility organic 
compound. 

[Claim 3] The organic positive thermistor of claims I or 2 said whose polyalkylene oxide is polypropylene 
oxide or polytetramethylene oxide. 

[Claim 4] The organic positive thermistor of claims 2 or 3 said whose nonaqueous solubility organic 
compounds are low density polyethylene. 

[Claim 5] One organic positive thermistor of claims 2-4 whose melt flow rates said nonaqueous solubility 
organic compound is the nonaqueous solubility polymers of 0.1 -30g / lOmin. 

[Claim 6] The organic positive thermistor of claims 2 or 3 whose molecular weight of said nonaqueous 
solubility organic compound is 1,000 or less nonaqueous solubility low-molecular organic compound. 
[Claim 7] The organic positive thermistor of claim 6 whose melting point of said nonaqueous solubility low- 
molecular organic compound is 40-100 degrees C. 

[Claim 8] The organic positive thermistor of claims 6 or 7 which are those in which said nonaqueous solubility 
low-molecular organic compound has the functional group in which a wax or hydrogen bond is possible. 
[Claim 9] The organic positive thermistor of claim 8 whose functional group in which said hydrogen bond is 
possible is a carbamoyl group or a hydroxyl group. 

[Claim 10] One organic positive thermistor of claims 1-9 with which the conductive particle which has the 
projection of said letter of a spike stands in a row in the shape of a chain. 

[Claim 11] One organic positive thermistor of claims 1-10 whose operating temperature is 100 degrees C or 
less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates further about an organic positive thermistor to the phenomenon, 
i.e., the organic positive thermistor which has a PTC (positive temperature coefficient of resistivity) property, in 
which resistance increases rapidly according to a temperature up in a detail. 
[0002] 

[Description of the Prior Art] In this field, the organic positive thermistor in which the PTC property which 
kneaded conductive particles, such as carbon powder, such as carbon black and graphite, or metal powder, to 
the crystalline polymer (polymer), and it was made to distribute is shown is well-known, for example, is 
indicated by the U.S. Pat. No. 3243753 specification, this No. 3351882 specification, etc. A crystaUine polymer 
expands with fusion and increase of resistance is considered for cutting the electric conduction path of a 
conductive particle. 

[0003] An organic positive thermistor can be used as a self-temperature control mold heater, a thermometric 
element sensor, and an overcurrent-protection component. As a property required of this, it is mentioned that 
the initial resistance of a room temperature (at the time of un-operating) is low enough, that initial resistance 
and the rate of change of the resistance at the time of actuation are large, and that the property is stable with 
repeat actuation. Generally, since it is accompanied by fusion of a crystaUine polymer at the time of actuation, 
when cooled, the distributed condition of a conductive particle changes, initial resistance rises, and it is known 
for the organic positive thermistor that resistance rate of change will decrease. 

[0004] In the conventional organic positive thermistor, many carbon black has been used as a conductive 
particle. However, when sufficient resistance rate of change was not obtained when the fill of carbon black was 
made [ many ], in order to lower initial resistance, but the fill was lessened and sufficient resistance rate of 
change was obtained conversely, there was a problem that initial resistance was too high and it was not suitable 
for practical use. Moreover, although there was also an example which used general metal particles for the 
conductive particle, it was difficult like carbon black to reconcile low initial resistance and big resistance rate of 
change. 

[0005] As an approach of solving the above-mentioned fault, the approach using the conductive particle which 
has the projection of the letter of a spike is indicated by JP,5-47503,A. Using polyvinylidene fluoride as a 
crystalline polymer, it is the thing which has the projection of the letter of a spike using the letter nickel powder 
of a spike as a conductive particle, and, more specifically, it is supposed that coexistence with low initial 
resistance and a big resistance change can be aimed at by this. However, this thing has the inadequate stability 
of the property over repeat actuation. Moreover, when using polyvinylidene fluoride, operating temperature is 
about 160 degrees C. However, when the application as protection components, such as a heater for a 
rechargeable battery, an electric blanket, the seat, and the sheets for cars, is considered, in the operating 
temperature of 100 degrees C or more, the danger to the body is large. When the safety to the body is 
considered, less than 100-degree C about 60-90 degrees C are required for especially operating temperature. 
[0006] Moreover, the thing using nickel of the filament configuration which has the projection of the letter of a 
spike also on U.S. Pat. No. 5378407 specifications, and polyolefine, an olefin system copolymer or 
fluoropolymers is indicated. Stability of the initial resistance with this low thing, a big resistance change, and 
the property over repeat actuation is made enough. However, in the high density polyethylene and the 
polyvinylidene fluoride polymer which are used in the example, operating temperature is around 130 degrees C 
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and 160 degrees C, respectively. In addition, it is supposed at this specification that ethylene / ethyl acrylate 
copolymer, ethylene / vinyl acetate copolymer, ethylene / acrylic-acid copolymer, etc. are usable. However, an 
example does not exist. Although operating temperature was less than 100 degrees C, as for these polymers, it 
was checked by this invention person that a property becomes unstable by repeat actuation. 
[0007] In addition, what was indicated by the U.S. Pat. No. 4545926 specification uses nickel of the shape of 
the shape of a globular shape and a flake, and a rod, polyolefine, an olefin system copolymer and halogenation 
vinyl, and a vinylidene polymer. In an example, ethylene / ethyl acrylate copolymer, and ethylene / acrylic-acid 
copolymer are less than 100 degrees C in operating temperature, and other polymers are the operating 
temperature of 100-degree-C **. However, as for ethylene / ethyl acrylate copolymer, and ethylene / acryhc- 
acid copolymer, a property becomes unstable by repeat actuation as aforementioned. 

[0008] this invention person has proposed the organic positive thermistor which kneaded with a weight average 
molecular weight of 2,000,000 or more polyethylene oxide and the conductive particle which has the projection 
of the letter of a spike by JP, 10-2 14705, A as an approach of operating temperature being less than 100 degrees 
C, and reconciling low initial resistance and a big resistance change. This thing showed the outstanding PTC 
property and operated at 60-90 degrees C, the initial resistance at the time (room temperature) of un-operating is 
low, its standup of the resistance at the time of actuation is steep, its resistance rate of change which lasts from 
the time of un-operating at the time of actuation is large, and that property is stable with repeat actuation. 
[0009] However, although there is a problem that a property is unstable and it will become clear in the below- 
mentioned example under the high humidity environment, large property degradation is seen by the humidity 
test of 80-degree-C80%RH in 50 hours. Since polyethylene oxide is water solubility, water adsorbs, or it is 
spread into a polymer, and a property deteriorates. The fact that a property will also return if it processes at an 
elevated temperature and water is evaporated shows that degradation of a thermistor is a waterproof problem. 
[0010] 

[Problem(s) to be Solved by the Invention] It operates below 100 degrees C which does not have danger in the 
body, and the purpose of this invention has the low initial resistance at the time (room temperature) of un- 
operating, and is offering an organic positive thermistor with the large resistance rate of change which lasts 
from the time of un-operating at the time of actuation, and the organic positive thermistor which was excellent 
also in moisture resistance further. 
[0011] 

[Means for Solving the Problem] Such a purpose is attained by following this invention. 

(1) The organic positive thermistor containing polyalkylene oxide (however, a polyethylene oxide 
homopolymer is removed) and the conductive particle which has the projection of the letter of a spike. 

(2) The organic positive thermistor of the above (1) which furthermore contains a nonaqueous solubility organic 
compound. 

(3) The above (1) said whose polyalkylene oxide is polypropylene oxide or polytetramethylene oxide, or (2) 
organic positive thermistors. 

(4) The above (2) said whose nonaqueous solubility organic compound is low density polyethylene, or one 
organic positive thermistor of (3). 

(5) One organic positive thermistor of above-mentioned (2) - (4) whose melt flow rates said nonaqueous 
solubility organic compound is the nonaqueous solubility polymers of 0.1 -30g / lOmin. 

(6) The above (2) whose molecular weight of said nonaqueous solubility organic compound is 1,000 or less 
nonaqueous solubility low-molecular organic compound, or (3) organic positive thermistors. 

(7) The organic positive thermistor of the above (6) whose melting point of said nonaqueous solubility low- 
molecular organic compound is 40-100 degrees C. 

(8) The above (6) which is that in which said nonaqueous solubility low-molecular organic compound has the 
functional group in which a wax or hydrogen bond is possible, or (7) organic positive thermistors. 

(9) The organic positive thermistor of the above (8) whose functional group in which said hydrogen bond is 
possible is a carbamoyl group or a hydroxyl group. 

(10) One organic positive thermistor of above-mentioned (1) - (9) with which the conductive particle which has 
the projection of said letter of a spike stands in a row in the shape of a chain. 

(11) One organic positive thermistor of above-mentioned (1) - (10) whose operating temperature is 100 degrees 
C or less. 
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[0012] 

[Function] In this invention, since the conductive particle which has the projection of the letter of a spike is 
used, tunnel current becomes easy to flow with the configuration, and low room temperature resistance is 
obtained as compared with a spherical conductive particle. Moreover, since it is large as compared with what 
has spherical spacing between conductive particles, a bigger resistance change is obtained at the time of 
actuation. 

[0013] Moreover, in this invention, since polyalkylene oxide (except for a polyethylene oxide homopolymer) is 
used, operating temperature can be made into 100 degrees C or less, and it can consider as the protection 
component by which the danger to the body was mitigated. The organic thermistor of this invention operates 
below 100 degrees C, and its initial resistance at the time (room temperature) of un-operating is low, and it has 
the PTC engine performance which was excellent in the conductive particle-polyethylene oxide system organic 
thermistor which has the projection of the letter of a spike with the large resistance rate of change which lasts 
from the time of un-operating at the time of actuation, and equivalent extent. 

[0014] However, since a water molecule tends to configurate the ether oxygen (-0-) including ether linkage, 
generally the polyalkylene oxide except a polyethylene oxide homopolymer also has high absorptivity. 
Therefore, although it is not polyethylene oxide, the stability of the property under high humidity is low. 
Maintaining that outstanding PTC property mostly by making the conductive particle-polyalkylene oxide 
system organic thermistor which has the projection of this letter of a spike contain a nonaqueous solubihty 
organic compound further, moisture resistance improves sharply and property degradation under high humidity 
is controlled. The polyalkylene oxide of absorptivity and the organic compound of nonaqueous solubility take 
microfacies isolation construction, and this is considered because water sticking to polyalkylene oxide or being 
spread into a polymer in it is prevented. 

[0015] In addition, the conductive polymer constituent which has the positive temperature coefficient property 
characterized by consisting of crystalline polyalkylene oxide, denaturation polyolefine which contains a 
carboxyl group or/and the anhydrous radical of a carboxylic acid in a side chain or/and a principal chain, and 
conductive carbon black or/and a graphite is indicated by JP,61-181859,A. It is supposed by considering as this 
configuration that moisture resistance will improve, without spoiling a PTC property substantially. However, 
the humidity test is inadequate for being carried out in 40-degree-C90%RH and 240 hours, and judging the 
moisture resistance under anticipated-use conditions. On the above-mentioned acceleration conditions, by the 
absolute-humidity conversion mentioned later, in Tokyo, it does not carry out to below half a year, and carries 
out considerable only to the humidity life for three or less months in Naha. Although it will become clear in the 
below-mentioned example, since it has the organic positive thermistor of this invention on the acceleration 
conditions of 80-degree-C80%RH for 500 hours or more, it will have ten years or more of humidity life in Naha 
in Tokyo for 20 years or more. Moreover, in the example of the above-mentioned official report, it is unknown 
how much the property before a humidity test is not shown but degradation by trial is. Moreover, carbon black 
and graphite are used as a conductive particle, and low initial resistance and big resistance rate of change are not 
reconciled like this invention. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail. The 
organic positive thermistor of this invention kneads polyalkylene oxide (except for a polyethylene oxide 
homopolymer), and the conductive particle which has the projection of the letter of a spike. Furthermore, it is 
desirable to knead polyalkylene oxide (except for a polyethylene oxide homopolymer), the conductive particle 
which has the projection of the letter of a spike, and a nonaqueous solubility organic compound. 
[0017] As for the polyalkylene oxide used for this invention, it is desirable that they are either polypropylene 
oxide (PPO), poly trimethylene oxide, polytetramethylene oxide or these copolymers and the copolymer of 
polyethylene oxide, as a copolymer — either polypropylene oxide (PPO), poly trimethylene oxide, 
polytetramethylene oxide and polyethylene oxide ~ the copolymer of comrades is desirable. There is a 
polyethylene oxide-polypropylene oxide block copolymer etc. as such a copolymer. In the case of a copolymer, 
the ratio is arbitrary. Also in these, it is desirable to use polypropylene oxide or polytetramethylene oxide 
especially. 

[0018] The polyalkylene oxide used for this invention has a with a weight average molecular weight [ Mw ] of 
1,000 or more desirable thing. The viscosity of Mw at the time of melting is too low at less than 1,000, the 
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dispersibility of a conductive particle gets worse, and there is an inclination it to become difficult to make low 
initial resistance at the time (room temperature) of un-operating. 

[0019] Moreover, since operating temperature aims at the thermistor which is 100 degrees C or less preferably, 
as for especially the polyalkylene oxide to be used, it is desirable that 100 degrees C or less of melting points 
are about 60-90 degrees C. 

[0020] The conductive particle used for this invention is formed from one piece and a primary particle with the 
projection with one sharp piece, and the projection of the letter of a spike of the shape of **** of the height of 
1 / 3 - 1/50 of particle size recognizes [ the particle ] two or more (usually 10-500 pieces) existence at one 
particle. The quality of the material has a metal, especially desirable nickel. 

[0021] Although one piece and one piece may be the fine particles which exist according to an individual, as for 
such a conductive particle, it is desirable that about 10-1000 primary particles stand in a row in the shape of a 
chain, and form the aggregated particle. The primary particle may exist in the chain-like thing in part. It is a 
trade name INCO as what there is spherical nickel powder with the projection of the letter of a spike as a former 
example, and is marketed. Type There is 123 nickel powder (parakeet company make). The mean particle 
diameter is 3-7 micrometers. Extent and an apparent consistency are about three 1.8 - 2.7 g/cm, and specific 
surface area is about [ 0.34-0.44m ] 2/g. 

[0022] Moreover, it is a trade name INCO as what there is filament-like nickel powder and is marketed as an 
example of the latter used preferably. Type There are 210, 215, 255, 270, and 287 nickel powder (parakeet 
company make). Among these, INCO Type 255, 270, and especially 287 are desirable. And the mean particle 
diameter of the primary particle is 0.1 micrometers preferably. About 0.5-4.0 micrometers is especially 
desirable above. 1.0-4.0 micrometers is the most desirable and the mean particle diameter of a primary particle 
is the mean particle diameter of 0.1 micrometers to this. A less than 1.0-micrometer thing may be mixed 50 or 
less % of the weight above. Moreover, an apparent consistency is about three 0.3 - 1.0 g/cm, and specific 
surface area is about [ 0.4-2.5m ] 2/g. In addition, the mean diameter in this case is measured by the fish 
subsieve method. 

[0023] Such a conductive particle is indicated by JP,5-47503,A and the U.S. Pat. No. 5378407 specification, 
[0024] moreover, auxiliary as a conductive particle for giving the conductivity other than the conductive 
particle which has the projection of the letter of a spike Carbon black, graphite, a carbon fiber, metallic-coating 
carbon black, Carbon system conductivity particles, such as graphite-ized carbon black and a metallic-coating 
carbon fiber, Metal particles, such as the shape of a globular shape and a flake, and fibrous, dissimilar metal 
covering metal particles (silver coat nickel etc.), tungsten carbide, titanium nitride, zirconium nitride, titanium 
carbide, titanium boride, and silicification - the conductive potassium titanate whisker indicated by ceramic 
system conductivity particles, such as molybdenum, and JP,8-31554,A, and the 9-27383 official report may be 
added. As for such a conductive particle, it is desirable to carry out to 25 or less % of the weight which has the 
projection of the letter of a spike of a conductive particle. 

[0025] As a nonaqueous solubility organic compound, especially as long as it is nonaqueous solubility, it is not 
limited but a polymer (polymer) may be used, using a low-molecular organic compound. 
[0026] Although there will be especially no limit to about 1000 molecular weight as a nonaqueous solubility 
low-molecular organic compound if it is the thing of 200-800 preferably, what is a solid-state in ordinary 
temperature (temperature of about 25 degrees C) is desirable. As for the melting point mp of a low-molecular 
organic compound, it is desirable that it is 40-100 degrees C. 

[0027] Waxes (specifically petroleum system waxes, such as paraffin wax and a micro crystallin wax, a 
vegetable system wax, an animal system wax, a natural wax like a mineral system wax, etc.), fats and oils (what 
is specifically called a fat or solid-state fat), etc. are one of such things. The component of a wax or fats and oils 
A hydrocarbon (— concrete — the straight chain hydrocarbon of a with a carbon numbers of 22 or more alkane 
system etc. -) ~ a fatty acid (~ concrete - the fatty acid of the straight chain hydrocarbon of a with a carbon 
numbers of 12 or more alkane system etc. -) - fatty acid ester The methyl ester of the saturated fatty acid 
specifically obtained from with a carbon numbers of 20 or more saturated fatty acid and lower alcohol, such as 
methyl alcohol, etc. and (fatty-acid) amides (- concrete - unsaturated fatty acid amides, such as oleic amide 
and an erucic-acid amide, etc. — ), although it is fatty amine (specifically with a carbon numbers of 16 or more 
aliphatic series primary amine), higher alcohol (specifically with a carbon numbers of 16 or more n-alkyl 
alcohol), etc. These very thing can be independently used as a low-molecular organic compound. 
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[0028] The mixed state with uniform thing which has the functional group in which a wax or hydrogen bond is 
possible as a nonaqueous solubility low-molecular organic compound, especially thing which has the functional 
group in which hydrogen bond is possible is acquired, and since manufacture is also easy, it is desirable. When 
a hydrocarbon, the petroleum system wax which mainly consists of a hydrocarbon are used, uniform 
distribution may become difficult and a low molecular weight compound may dissociate at the time of press 
forming. Since hydrogen bond of what has the functional group in which hydrogen bond is possible is carried 
out to the ether oxygen of polyalkylene oxide, separation of a low molecular weight compound cannot take 
place easily, as the functional group in which hydrogen bond is possible — the amino group ~ a carbamoyl 
group, a hydroxy 1 group, etc. are mentioned preferably. 

[0029] These low-molecular organic compounds are marketed and a conmiercial item can be used for them as it 
is. These may use two or more sorts together, using only one sort, 

[0030] As such a thing, it is paraffin wax (for example, 49-52 degree C of tetracosane C24H50;mp(s)). Hexa 
thoria KONTAN C36H74;mp73 degree C, trade name HNP-10(NIPPON SEIKO CO., LTD. make);mp75 
degree C, Micro crystallin waxes, such as HNP-3(NIPPON SEIKO CO., LTD. make);mp66 degree C for 
example, trade name Hi-Mic-1080(NIPPON SEIKO CO., LTD. make);mp ~ 83 degree C Hi-Mic-1045 
(NIPPON SEIKO CO., LTD. make);mp70 degree C, Hi-Mic2045(NIPPON SEIKO CO., LTD. make);mp64 
degree C, Hi-Mic3090(NIPPON SEIKO CO., LTD. make);mp89 degree C, SEKATTA 104(Nippon Oil 
purification company make);mp96 degree C, 155 micro wax (the Nippon Oil purification company make); 
mp70 degree C etc., a fatty acid (for example, behenic acid (Nippon Fine Chemical make);mp81 degree C and 
stearin acid (Nippon Fine Chemical make);mp ~ 72 degree C) Palmitic acid (Nippon Fine Chemical make); 
mp64 degree C etc. has fatty acid ester (for example, arachin acid methyl ester (Tokyo formation make);mp48 
degree C etc.), a fatty-acid amide (for example, oleic amide (Nippon Fine Chemical make);mp76 degree C), etc. 
Moreover, what mixed the micro crystallin wax in the combination wax which blended resin with paraffin wax, 
or this combination wax, and made the melting point 40-100 degrees C can be used. 

[0031] The nonaqueous solubility polymer used by this invention is a polymer whose water absorption (ASTM 
D570) is 0.5% or less, and thermosetting resin, such as thermoplastic polymers, such as polyethylene, 
polystyrene, polymethylmethacrylate, a polyvinyl chloride, and an olefin system copolymer, thermoplastic 
elastomer, and an epoxy resin, phenol resin, an unsaturated polyester resin, silicone resin, is mentioned. 
Polyethylene, especially low density polyethylene are desirable especially. 

[0032] The consistency of low density polyethylene is the thing of 0.910 - 0.929 g/cm3. Low density 
polyethylene is manufactured with a high pressure process, i.e., the high-pressure radical polymerization 
method of 1000 or more atmospheric pressures, and includes long-chain branching besides short-chain 
branches, such as ethylene. 

[0033] a nonaqueous solubility polymer and the melt flow rate (MFR) preferably defined by ASTM D 123 8 of 
low density polyethylene ~ 0.1-30g/— 1,0-lOg / lOmin is especially desirable 10 min. If higher than this, the 
inclination it to become difficult for melt viscosity to be too low and to carry out distribution of a conductive 
particle to regularity, and for dispersion in resistance to become large will be seen. If lower than this, the chain 
structure of the conductive particle for which melt viscosity is too high and is preferably used by this invention 
will be divided, and the inclination for resistance rate of change to decrease will be seen. 
[0034] As a nonaqueous solubility polymer, it is desirable to use only the low density polyethylene of 0.1 -30g 
ofMFRsand lOmin. 

[0035] Even if only one sort is used for a nonaqueous solubility organic compound and it uses two or more sorts 
together, it is not cared about. Moreover, it may be a nonaqueous solubility low-molecular organic compound 
altogether, or may be a nonaqueous solubility polymer altogether, or a nonaqueous solubility low-molecular 
organic compound and a nonaqueous solubility polymer may be used together. 

[0036] It is thought that the organic positive thermistor of this invention is having sea island structure in which 
polyalkylene oxide and a nonaqueous solubility organic compound (a nonaqueous solubility low-molecular 
organic compound, nonaqueous solubility polymer) distribute separately, respectively, and exist. 
[0037] As for the mixing ratio of the polyalkylene oxide and the nonaqueous solubility organic compound in 
this invention, it is desirable that they are the nonaqueous solubility organic compounds 0.02-2.0 (weight ratio) 
to polyalkylene oxide 1. In the case of a nonaqueous solubility low-molecular organic compound, the mixing 
ratio of polyalkylene oxide and a nonaqueous solubility low-molecular organic compound is a weight ratio, and 
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it is desirable to polyalkylene oxide 1 the nonaqueous solubility low-molecular organic compound 0,02 to 0.4 
and that it is especially 0.05-0.3. In the case of a nonaqueous solubility polymer, the mixing ratio of 
polyalkylene oxide and a nonaqueous solubility polymer is a weight ratio, and it is desirable to polyalkylene 
oxide 1 the nonaqueous solubility polymers 0.25-2.0 and that it is especially LO-1.8. If this ratio becomes smal 
and a nonaqueous solubility organic compound decreases too much, damp-proof improvement will no longer b 
found. Moreover, if this ratio becomes large and nonaqueous solubility organic compounds increase in number 
too much, increase of sufficient resistance in the melting point of polyalkylene oxide will no longer be acquirec 
and the reinforcement of a component will decrease. In addition, also when using together two or more sorts of 
nonaqueous solubility organic compounds, it is desirable that the total quantity is the above-mentioned range. 
[0038] A conductive particle is a weight ratio and it is desirable that it is 2 to 5 times the total quantity of 
polyalkylene oxide and a nonaqueous solubility organic compound. If there are few conductive particles than 
this, it becomes impossible to make low enough initial resistance at the time of un-operating. Moreover, 
kneading becomes difficult when the resistance rate of change which lasts from the time of un-operating at the 
time of actuation will become small, if there are more conductive particles than this. 

[0039] Moreover, various additives may be used if needed. As an additive, anti-oxidants, such as phenols for 
preventing the heat deterioration of a macromolecule matrix and a low-molecular organic compound, organic 
sulfur, and FOSU fights (organic phosphorus system), the blend assistant (compatibilizer) of a polymerization 
object, etc. are used, for example. As a blend assistant, what the polyether side chain has combined with the 
ethylene oligomer frame is mentioned. An additive may use two or more sorts together, using one sort. A 
content is a weight ratio and it is desirable that it is about 0.1 - 10% of the weight of the total quantity of 
polyalkylene oxide and a nonaqueous solubility organic compound. 

[0040] Moreover, as long as it does not spoil the property of this invention, the following various additives ma: 
be mixed in the organic thermistor of this invention. 

[0041] As a right pyroconductivity additive, an inorganic nitride, a magnesium oxide, etc. which are indicated 
by the siHcon nitride indicated by JP,57-12061,A, a silica, an alumina, clay (a mica, talc, etc.), the silicon 
indicated by JP,7-77161,B, silicon carbide, silicon nitride, beryllia, a selenium, and JP,5-217711,A may be 
added. 

[0042] On the titanium oxide indicated by JP,5-2261 12,A for the improvement in endurance, ferrous oxide, a 
zinc oxide, a silica, magnesium oxide, an alumina, chromic oxide, a barium sulfate, a calcium carbonate, a 
calcium hydroxide, lead oxide, the inorganic solid-state of high specific inductive capacity indicated by JP,6- 
68963, A, and a concrete target, barium titanate, strontium titanate, a niobic acid potassium, etc. may be added. 
[0043] The boron carbide indicated by JP,4-74383,A for the withstand voltage improvement may be added. 
[0044] The hydration titanic-acid alkali indicated by JP,5-74603,A for the improvement on the strength, the 
titanium oxide indicated by JP,8-17563,A, an iron oxide, a zinc oxide, a silica, etc. may be added. 
[0045] the alkali halide indicated by JP,59-10553,B as a crystalline-nucleus agent, melamine resin, the benzoic 
acid indicated by JP,6-7651 1,A, a JIBEN zylidene sorbitol, a benzoic-acid metal salt, the talc indicated by JP,7 
6864,A, a zeolite, a JIBEN zylidene sorbitol, the sorbitol derivative (gelling agent) indicated by JP,7-263127,/^ 
and asphalt ~ phosphoric-acid screw (4-t-buthylphenyl) sodium etc. may be added further. 
[0046] As an arc accommodation control agent, the alumina indicated by JP,4-287443, a magnesia hydrate, th 
metal hydrate indicated by JP,61-250058,A, silicon carbide, etc. may be added. 

[0047] As a metal damage inhibitor, IRUGA NOx MD 1024 (Ciba-Geigy make) indicated by JP,7-6864,A maj 
be added. 

[0048] Moreover, the Lynn system compounds, such as 3 oxidization 2 antimony indicated by JP,61-239581,A 
an aluminum hydroxide, a magnesium hydroxide indicated by JP,5-74603,A, an organic compound (a polymer 
is included) containing halogens, such as 2 and 2-screw (4-hydroxy - 3, 5-dibromo phenyl) propane and 
polyvinylidene fluoride (PVDF), and ammonium phosphate, etc. may be further added as a flame retarder. 
[0049] Besides these, zinc sulfide, basic magnesium carbonate, an aluminum oxide, a calcium silicate, a 
magnesium silicate, aluminosilicate clay (a mica, talc, a kaolinite, montmorillonite, etc.), glass powder, a glass 
flake, a glass fiber, a calcium sulfate, etc. may be added. 

[0050] As for these additives, it is desirable that it is 25 or less % of the weight of the sum total weight of a 

macromolecule matrix, a low-molecular organic compound, and a conductive particle. 

[0051] Grade kneading of the kneading with polyalkylene oxide, a conductive particle or polyalkylene oxide 
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and a conductive particle, and a nonaqueous solubility organic compound is carried out for 5-90 minutes with 
a mill, a roll, etc. that what is necessary is just to carry out by the well-known approach. What is necessary is 
just to usually perform kneading temperature at the temperature more than the melting point of a polymer, and 
desirable temperature higher 5-40 degrees C than the melting point. 

[0052] Moreover, polyalkylene oxide, a conductive particle or polyalkylene oxide, a conductive particle, and a 
nonaqueous solubility organic compound may be mixed with a solution method. In this case, there is a method 
of distributing a conductive particle using the solvent which the approach of distributing a nonaqueous 
solubility organic compound and a conductive particle using the solvent which polyalkylene oxide dissolves, 
the method of distributing polyalkylene oxide and a conductive particle using the solvent which a nonaqueous 
solubility organic compound dissolves, and polyalkylene oxide and a nonaqueous solubility organic compound 
dissolve etc. 

[0053] The kneading object of polyalkylene oxide, a conductive particle, and a nonaqueous solubiUty organic 
compound carries out press molding, after that, carries out thermocompression bonding of the metal electrode, 
and uses it as a thermistor component at the sheet configuration of predetermined thickness. What is necessary 
is just to perform molding with the pouring-in method, an extrusion process, etc. Cu, nickel of a metal 
electrode, etc. are desirable. Moreover, press molding and electrode formation may be performed to 
coincidence. 

[0054] After molding, bridge formation processing may be performed if needed. The bridge formation approach 
graft-izes radiation-induced crosslinking, the chemistry bridge formation by organic peroxide, and a silane 
coupling agent, and the water bridge formation by the condensation reaction of a silanol group etc. is used. 
[0055] 100 degrees C or less, the organic positive thermistor of this invention operates at 60-90 degrees C, its 
initial resistance at the time of un-operating is preferably low, the room temperature resistivity is 10-2 - 100 
ohm-cm extent, and its resistance rate of change which lasts from the time of un-operating at the time of 
actuation is as large as 7 or more figures. Moreover, it excels in moisture resistance and will have ten years or 
more of humidity life in Naha in Tokyo for 20 years or more. 
[0056] 

[Example] Hereafter, the example of this invention is shown with the example of a comparison, and this 
invention is explained concretely. 

Chain-like filament-Uke nickel powder (the product made from INCO, trade name Type255 nickel powder) was 
used as a <example 1> crystalline polymer as oleic amide (the Nippon Fine Chemical make, the trade name 
neutron P) and a conductive particle as polypropylene oxide (weight average molecular weight 1000, melting 
point of 70 degrees C), and a nonaqueous solubility low-molecular organic compound. The mean particle 
diameter of a conductive particle is 2.2-2.8 micrometers. An apparent consistency is 0.5 - 0.65 g/cm3, and 
specific surface area is 0.68m2/g. 

[0057] Oleic amide was added 10% of the weight of polypropylene oxide, polypropylene oxide added the 4 
time weight of polypropylene oxide, the phenol system, and the organic sulfur system antioxidant (the 
Sumitomo Chemical make, trade name Sumi Reiser - BHT and TP-D) for nickel powder to polypropylene oxide 
0.5% of the weight, and it kneaded for 10 minutes at 80 degrees C among the mill. 
[0058] While facing across both sides of this kneading object with nickel foil electrode (30-micrometer 
thickness) and sticking nickel foil to the kneading object by pressure, the kneading object was cast and the press 
cast of 1mm thickness was obtained on the whole. This was pierced with a diameter of lOnmi in the shape of a 
disk, and the thermistor component was obtained. The sectional view of this thermistor component is shown in 
drawing 1 . As shown in drawing 1 , a thermistor component puts the thermistor element assembly 12 which is 
the kneading shaping sheet of a crystalline polymer, a conductive particle, and a nonaqueous solubility low- 
molecular organic compound between the electrodes 1 1 formed from nickel foil. 
[0059] This sample was heated within the thermostat and it cooled, and at predetermined temperature, 
resistance was measured by 4 terminal method and the temperature-system head curve was obtained. This result 
is shown in drawing 2 . 

[0060] Room temperature (25 degrees C) resistance was 7.6x10 to 3 ohm (6.0xl0-2ohm and cm), the rapid rise 
of resistance was seen near the melting point of 70 degrees C of polypropylene oxide, the maximum resistance 
was set to 6.5x106 ohms (5.1x107 ohm-cm), and resistance rate of change was 8.9 figures. 
[0061] (Humidity test) the constant temperature which set the obtained thermistor sample as 80-degree-C80% 
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RH — it was left in the constant humidity chamber and the humidity test was performed. The room temperature 
resistance and the resistance rate of change in each neglect time amount are shown in drawing 3 . Room 
temperature (25 degrees C) resistance is less than [ lOmohm ], resistance rate of change is 8 or more figures till 
500 hours, and sufficient PTC property was maintained. 

[0062] 80-degree-C80%RH and the humidity test of 500 hours are absolute-humidity conversions, and will be 
equivalent to ten years or more of humidity life in Tokyo in Naha for 20 years or more. Count to the life under 
25-degree-C60%RH conditions under 80-degree-C80%RH conditions from a life is made into an example, and 
absolute-humidity conversion are explained. The absolute humidity of 232.5 g/m3 and 25-degree-C60%RH of 
the absolute humidity of 80-degree-C80%RH is 13.8 g/m3. It asks for an acceleration constant in the following 
formula as 2. 

(232.5/13.8) 2**283.85 - in this case, if the lives under 80-degree-C80%RH conditions are 500hr(s), the life 
under 25-degree-C60%RH conditions will be set to 500hr(s)x283.85=141925hr** 5914-day ** 16.2. The 
humidity of Tokyo and Naha carried out the absolute-humidity conversion of the monthly average relative 
humidity, and made the sum total annual humidity. 

[0063] As a <example 2> nonaqueous solubility low-molecular machine compound, polypropylene oxide added 
the micro crystallin wax (the NIPPON SEIRO make, trade name Hi-Mic -1045) 10% of the weight, and the sum 
total weight of polypropylene oxide and a micro crystallin wax added the further following compatibilizer I (the 
Sumitomo Chemical make, trade name SUMIEDO 300) 2% of the weight instead of oleic amide, and also the 
thermistor component was obtained like the example 1. And the temperature-system head curve was obtained 
like the example 1, and the humidity test was performed. 
[0064] 
[Formula 1] 




[0065] The room temperature (25 degrees C) resistance of this sample was 6.4x10 to 3 ohm (5.0xlO-2ohm and 
cm), the rapid rise of resistance was seen near the melting point of 70 degrees C of polypropylene oxide, the 
maximum resistance was set to 5.2x106 ohms (4.0x107 ohm-cm), and resistance rate of change was 8.9 figures. 
[0066] In the 80-degree-C80%RH humidity test, the room temperature resistance of 500 hours after is 8.8x10 to 
3 ohm (6.9x10-2 ohm-cm), resistance rate of change is 7.9 figures, and sufficient PTC property was maintained. 

[0067] the same polypropylene oxide as the <example 3> example 1 - a phenol system and an organic sulfur 
system antioxidant (the Sumitomo Chemical make, trade name Sumi Reiser - BHT and TP-D) — the same 
compatibilizer I as 0.5wt(s)% of polypropylene oxide, and an example 2 ~ 5wt(s)% of polypropylene oxide - 
in addition, it kneaded for 10 minutes at 80 degrees C among the mill, next, the temperature of a mill -115 
degrees C — raising — as a nonaqueous solubility polymer ~ low density polyethylene (the Japan Polychem 
make, a trade name LC 500, MFR=4.0g /, and lOmin, melting point of 106 degrees C) - 1.5 weight ****** of 
polypropylene oxide - it kneaded for 5 minutes. And the same filament-like nickel powder as an example 1 was 
kneaded for 60 minutes at 1 15 degrees C among 4 time ****** of the sum total weight of polypropylene oxide 
and low density polyethylene, and a mill. And thermocompression bonding of the nickel foil was carried out to 
this kneading object like the example 1, and the thermistor component was obtained. And the temperature- 
system head curve was obtained like the example 1, and the humidity test was performed. 
[0068] The room temperature (25 degrees C) resistance of this sample was 5.3x10 to 3 ohm (4.2xl0-2ohm and 
cm), the rapid rise of resistance was seen near the melting point of 70 degrees C of polypropylene oxide, the 
maximum resistance was set to 8.2x105 ohms (6.4x106 ohm-cm), and resistance rate of change was 8.2 figures. 
[0069] In the 80-degree-C80%RH humidity test, the room temperature resistance of 500 hours after is 7.6x10 to 
3 ohm (6.0x10-2 ohm-cm), resistance rate of change is 7.6 figures, and sufficient PTC property was maintained. 

[0070] Instead of <example 4> polypropylene oxide, polytetramethylene oxide (weight average molecular 
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weight 5000, melting point of 60 degrees C) was used, it kneaded at 70 degrees C, and also the thermistor 
component was obtained like the example 1. And the temperature-system head curve was obtained like the 
example 1 , and the humidity test was performed. 

[0071] The room temperature (25 degrees C) resistance of this sample was 8.5x10 to 3 ohm (6.7xl0-2ohm and 
cm), the rapid rise of resistance was seen near the melting point of 60 degrees C of polytetramethylene oxide, 
the maximum resistance was set to 4.2x105 ohms (3.2x106 ohm-cm), and resistance rate of change was 7.7 
figures. 

[0072] In the 80-degree-C80%RH humidity test, the room temperature resistance of 500 hours after is 9.1x10 to 
3 ohm (7.1x10-2 ohm-cm), resistance rate of change is 7.2 figures, and sufficient PTC property was maintained, 

[0073] To the same polypropylene oxide as the <example 1 of comparison> example 1, the same filament-like 
nickel powder as an example 1 was kneaded for the same phenol system as an example 1, and the organic sulfur 
system antioxidant for 10 minutes at 80 degrees C among 4 time weight **** of polypropylene oxide, and a 
mill 0.5% of the weight of polypropylene oxide. And like the example 1, nickel electrode was stuck to both 
sides of this kneading object by pressure, and the thermistor component was obtained. 
[0074] The temperature-system head curve of this sample was obtained like the example 1. The room 
temperature (25 degrees C) resistance of this sample was 7.1x10 to 3 ohm (5.6xlO-2ohm and cm), the rapid rise 
of resistance was seen near the melting point of 70 degrees C of polypropylene oxide, the maximum resistance 
was set to 8.1x106 ohms (6.4x107 ohm-cm), and resistance rate of change was 9.1 figures. 
[0075] The humidity test of this sample was performed by 80-degree-C80%RH like the example 1. The room 
temperature resistance and the resistance rate of change in each neglect time amount are shown in drawing 4 . 
Room temperature (25 degrees C) resistance rose single or more figures in 50 hours, and resistance rate of 
change decreased to 8 or less figures. Room temperature resistance rose for 100 hours after the first stage, and 
rose by 5 or more figures triple or more figures in 250 hours, resistance rate of change decreased to 4 or less 
figures in 250 hours, and degradation of a large property was seen. 

[0076] The organic positive thermistor of this invention which made the nonaqueous solubility organic 
compound contain operates below 100 degrees C, the initial resistance at the time (room temperature) of un- 
operating is low, and it turns out that the PTC property which was excellent in the conductive particle- 
polyalkylene oxide system organic thermistor which has the projection of the letter of a spike with the large 
resistance rate of change which lasts from the time of un-operating at the time of actuation is maintained 
mostly, and moisture resistance is moreover improving sharply. 

[0077] In addition, in the example 1 of a comparison, even if it used the same polytetramethylene oxide as an 
example 4 instead of polypropylene oxide, the result equivalent to the example 1 of a comparison was obtained. 

[0078] To <example 2 of comparison> polyethylene oxide (weight average molecular weight 4,300,000- 
4,800,000, melting point of 67 degrees C), the filament-like nickel powder of the shape of same chain as an 
example 1 was kneaded for the same phenol system as an example 1, and the organic sulfur system anti-oxidant 
for 10 minutes at 80 degrees C among 4 time weight **** of polyethylene oxide, and a mill 0.5% of the weight 
of polyethylene oxide. And like the example 1, nickel electrode was stuck to both sides of this kneading object 
by pressure, and the thermistor component was obtained. 

[0079] The temperature-system head curve of this sample was obtained like the example 1. The room 
temperature (25 degrees C) resistance of this sample was 6mohm (4.7xl0-2ohm and cm), the rapid rise of 
resistance was seen near the melting point of 67 degrees C of polyethylene oxide, the maximum resistance was 
set to 6.0x107 ohms (4.7x108 ohm-cm), and resistance rate of change was 10.0 figures. 
[0080] The humidity test of this sample was performed by 80-degree-C80%RH like the example 1. The room 
temperature resistance and the resistance rate of change in each neglect time amount are shown in drawing 5 . 
Room temperature (25 degrees C) resistance rose double or more figures in 50 hours, and resistance rate of 
change decreased to 6 or less figures. Room temperature resistance rose by 6 or more figures for 100 hours after 
the first stage, and resistance rate of change decreased to double or less figures. Thus, degradation of a large 
property was seen for at least 50 hours. This thermistor component had moisture resistance still lower than the 
thermistor component of the example 1 of a comparison. 
[0081] 
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[Effect of the Invention] As mentioned above, according to this invention, it operates below 100 degrees C 
which does not have danger in the body, and the initial resistance at the time (room temperature) of un- 
operating is low, and an organic positive thermistor with the large resistance rate of change which lasts from the 
time of un-operating at the time of actuation, and the organic positive thermistor excellent also in moisture 
resistance can be offered further. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daxnages caused hy the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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PROBLEM TO BE SOLVED: To realize superior humidity resistance and enable improvement of 
the rate of change of resistance from an off-operation time to an on-operation time, by 
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o^H^v ::Mirj:#tt5^^b*ime.n.5. # x?^ 

=<=-9-W'K«*|gi4&©-C. TkASK^bft:*), S^t*©^' 

•9--5:^f©s^<b*«W*tt©raS-C*4C<b3&«t> 
[0010] 30 

[»?B*s)!g^L/j:9<b-r-5>sa] *^?«©aw». A» 

«:feBI14©^tt,i 1 0 O'CJj^TTllif'PL. ^^iftfPBS im 
S) ©fi]SBffi!A*i<£< . ^^S&fPB^jtP^lljfPB^CCAiW-C© 

mmtmDii^t t,»wasiE!ittt-9-- s i» . s etc 

«. iiS*SttCcfeffitifc^tSHiE!t#14-y-5;^5'4!e«T 
[0011] 

[sija*)B»i-r-5/c«{)©^e] c©j:^ncaft9«. ts 

©*^Hj(c j; 0 ^ $ n , 

(1) *';T;i'+u>*4^-!f-r h' (fc/cL/> 4<yx9^ 4o 

(2) $61C, ^f*jgttw*a^t^«:$wrs±g2 

( 1 ) ©W«SiE!f#14t*-- 5 5^, 

(3) mit^-'}r)\^^v:yt^-^AYtfi^^V^oMi' 

S±iB ( 1 ) 'S^tc^i ( 2 ) ©WtSSiEltl*-!*--?;^* . 

< 4 ) B!rieiir*]^tiw«i t^1J5*sfS®g^ x ? u > 

r* ^)±gd ( 2 ) $ A:« ( 3 ) ©t^-rn*^©W«MiE# 50 
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(5) giIiB^N*s§ttW«^t^«!lA5. ^;H--70_U_ 
hJjso. 1 -3 0 g/l 0 m i n©|^*^ttfi^^r* 
S±iB (2) ~ (4) ©U-rnA»©W^MiE!|#tt-!f- 5 

(6) fugB^^7k^i4W^{t^iK©^3-^^a*M . 00 0 
«T©^f7KSttffi^^^wa^b#!B)r*^»±ie (2) ttc 
tt ( 3 ) ©W«lfiEi^14l*-- 5 ;^ 

( 7 ) t5fB#^*^14<S^T-Wtaib^i|a©i!fe.#.*5 4 0 ~ 
1 0 0'C-C*^±iB (6) ©W«fliEi^i^-SXdr. 
( 8 ) B95S#*^tt<6^W«^b^!^*s V'j^7.iLfc 

B7K^*S^aJ#6^t'ir#g»^fco4>©-c«>^i:K (6) S 

fclJ ( 7 ) ©WtSMIEiRFl4lf - 5 x^r. 

( 9 ) m^^^-^^tsM^mtfi'ti}\^i<^A)\^mit 

fc«*K»-C*S±ge (8) ©W«MiE#14-9-- 5 X 
f. 

(10) mu7.i^^ ^^(D'^^Mt i>'^'^m-ifi 
iat*«:a)i^t:c»2>±iB ( i ) - (q) ©t,^-rti*>©w 

(11) sfif'paadi 1 0 0 -cwTr *^.±gB ( 1 ) ~ 

(10) ©i.»-rn*>©«a®iE!|$tti^- s ^ 3?. 

[0012] 

[f^ffl] xyW5'i*©3^«rwrssstt 
ffi^*ffli.»-rt,».5©T. •€-©?gt«tc<t:i3 h>*;usfi£3!»i 
fiSEn-?>-r < nc 0 . ^t^©aimi4iE[^ tttfii^ret^^a 
ista*5f#p>n.5. s/c. ^mi*sei^P5©r^|igAia<i^©4> 

©iitliU-CT^tt^fc*. ^i'P^iCBJ:0;*c#^cfi$t^ 

fb*s?#6ns. 

[00 13] S/t. :*:^?^-c«. ;J<';T;u+u>:t+-tJ- 

F (d<';x5^U>:t+-9--f F***';-7-;&^<) 
ffli,>6©-C, ttfmgtrl OO'CtlTi-rSCi/H-C 
A{*'^©)l:Bia©S?SSnfcffiSIS^iTSC£*s 

-cir s. *SBj©wiSH-9— 5 i^B. 10 0 
Bfrfpo. (ms) <mmm.tm< . #86^1^ 
6«)f^^cc*Ht•c©^s^^^'^b^*5A* t, ^ x i't^j© 

?l|a?:WTS^mttiK^-'J<'Jx9^U>:*-=^^-t>-^ K^^W 

s. 

[00 14]b55»O, X9^U>:t=«^t^'f K*:**!'; 

*Sf*. ■?-©x-7";l/KsR (-0-) 

■?>rt,>©-C, — JK«:tR7jctt*4lSti. ^(Ofctb. d<';x5^ 

6CC^^*^t4WtS^b^!^*^W3-t*«»C<!:{Cj:0. -e© 
I*I±L, igSSTCcfcl-tS4t145fe{b*5ffll*iJ$n^. cn 



C4) 

5 

C 0 0 1 5 ] txi6. mmtE6 1 - 1 8 1 8 5 9^-2tntc 

m<Dm^m^-^m-ri>m±^^ <)^uy ■<yt, ^mtt * 
nr(,»-5. L^Ltjiififb. ffi*fittseii«4 o-cg o%R 

H. 2 4 O^r^-Ctftotx-CfeD. jl^©ffiffl^^l=Tt?© 

Si. 'imnmim&^n-c. mrn-citm^&rF, mm 

•9--5;^5f«. 8 0*C8 0%RH©)jnjilfe^-C5 0 0^ 

rm±i>'o<ov, ymv2o^iu±, si5ii-cio^«± 
[0 0 1 6i- - ; 

[0017] *|%l3K:fflt.^^,#';T;u+u>jr+l>-'f K 
tt, sioj^'ob-u^^+i^-^ K (PPO) . 

-^tO-Cit. *f';7Pb-U>:t=*^-!f-f K (PPO) . 40 

}F-:^a y i;^m-^t^m^s>i>. ^M^(*©is^. -e-©Jt 

[0018] *:-l6?gtCffi(,>^.rt<>;TJl'+U>^=¥-9-'f K 
ti. Sa^l^^J-^^fiMw 1.00 0W±® C 50 
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Mw*ii. ooo*j®r», i§sm(o^m.i!fi&r^ 
xmm^m'oi^^mmitb-cLt^K fmim (.m 

i>. 

[ 0 0 1 9 ] «lfFiag*s»S U < « 1 0 0 'CWT 

FIJ. ii-iSdi 1 0 0 •CfclT. #«C6 0 
-9 0-Cgg-C*.5Ci3!»s»SL/t^ 

[0 02 0] *:|%H^^cfflt^•5^m&^^{^. Hl> 1 fl 

© 1 /3 ~ 1 / 5 0 ©S$ ©R®tt©X-'^• ^iK<0^i& 
*i 1 {l©a^^CClSIK (iiltl 0~5 0 0<@) ??«E^Sfc 

[ 0 0 2 1 ] c©j: ^5 ^c^^tta^B. 1 <i. 1 

^>-:5^©^5.i^;^>'■c■5 3^'*^^>'3. rfjassn re >-&*>© 
iUT. ffiD°o« I NCO Type 1 2 3 - ^riW^-N- 

(-^>=>as) ■e©^i^aatt3~ 7/1111 

m*H:^©Sgg{i 1 . 8-2. 7g/cra'gg. tt 
^SatiO. 3 4-0. 4 4m'/fi:Sat?*-&. 
[0 02 2] ttc. l.<ffll>6.nSg^^©f«<!:L-C 

1^5 *>©<*: UT. I NCO Type 2 10. 

215. 255. 270. 2 8 7 ~y ^Jl'^^'!? > 
aldIJi) C©5^. INCO Type 25 

5. 2 7 0. 2 8 7*i!^K:SfS LC». ^bX, ■^<D—-X 
a-?-©^iSj8iS(i. j!fSC<lJ0. 1 *im tt±. #(C 
0. 5-4. 0 //neS*Sff*L/t.». -'>Ctft^¥l^ 

s»i. 0-4. 0 Mn*5SfeSf$b< . cncc^t^ 
SO. iwniw±i. 0 Miipfejs©fe©*5 oma%iii 

Ti@-&l/-CfeJ:t>. */c. m*^W©?Bg[«0. 3-1. 

ogycnfmA. tmmmito. 4-2. sm'/?^ 

[ 0 0 2 3 ] C©* ^ iJc^®tt4^tCO(,»-Ctt. i^ia^p 
5-47 5 0 3-^<2^$B. ?|feiH$S*m5 37 840 7-^^ 

[0 0 2 4] */c. z^<^i7tKo^imiri>m9^n 

^<Dffe{c. ?iei!jw«:^m^#-5-rs/ca6©^ii^fii^ 

tt. ^u-i'i^. iSiittt^©^ii«[^. mm^im± 

/c. #e§¥8 - 31554^. 1319-27383 
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c 0 0 2 5 J ^^Tm^mmit^t l-cb. #7k^-c 

C 0 0 2 6 ] ^fTk^ttiS^^Wei^b^igli b-CB. fH- 
aiOOOHSS-C. .4ft B2 0 0-8 0 0©fc<D 
-c*>n«#«:$iMB&c^*s. ^ia ( 2 5 "CmecDSg) lo 

mp«4 0~ 1 0 0*Cr*>-5>CiAsSf3;L/Ci. 
CO 02 7] C(Dj:'jtj:i>(DtLX{t. Vv^T. <,^W 

SStl 6tt±©n-T;l'=*^Jl'ril'3-il') ia:t-C*S*s. 

c n e. a »«:*i4-c(£^}^w«{ b^ i u r s c i 

*S-Ct5. 30 
[0028] #^*^tt®«-^Wa^b^!gJ<!: UTB. •? 

6ti, S!{JSfeS:gnc©-cw*i.c^ ^{bkS. iccis^b 
©-C. ®^9-^b^©^fl{J|ac •5cc<i,^. *JRi^^oJ 

[0029 ] cnP.©i£^^W^^b^B. rUMSn-C 

teo. ruaSa°o^-e©*iEfflt,^-5c<!:3Ss-c$s. cn6« 
1 a©i5^*ffl(,^r 1 2 sja±*ef ffi L r *> J: 

[0030 ] C©J;^>^c4>©<!: ^^•v7■f>'7^' 
i';^ ({^^«. 7^F7 3-tf>C..H,. ; mp4 9--5 2 
•C. '^+1^F'JT3:^ir>C,.H,, ; mp7 3'C, Sd°d 
«HNP-10 (B:$:*i«t±SI) :mp7 5*C. HNP 
-3 (B:*:*S4«tl:lS) ; m p 6 6 'C^ii) . ■7^i7U^ 
>; ;^ i"J > -7 y i7 (mii, HD°a«H i -M i c - 1 50 
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08 0 (B*(fiftttiy) : mp8 3*C. H i -Mi c- 
1 0 4 5 ( B-^mmm.) :mp70-C. Hi-Mi c 
2045 {B^nm±m ; mp64'a H i -Mi c 

3 0 9 0 ( B:S^mm.m :mp89'C. -fe^c-iflO 

4 (B2|i:5ttfi!$8tti3) :mp9 6*C. 

r^vfT. ( B:$Sffiifii«±i?) : m p 7 0 -C^ii') . Bg 
mm ({fflx-B. (B*ffl^bS) : m p 8 1 -C. 

7.^T')>m {B:^mm) :mp7 2'C> 

(B3|!:fS{bSg) : mp6 4'C^ti') . fimWi3i7.7-)l 

mp4 8-cnci-) . simmn f (««^». *u-<>k 

T5 F (B2|Eff^bi?) :mp7 6'C) titlfiSii,, $ 
tc, 7 7 ^ > •7 y ^ tCtUSIS^ie^ 1/ jfcl2^ -7 

^•?»C©ie-&'7 5>i'X(c-7-<i7ni' ijxd? v^r? 

U fc t>©-C* -> -CBfc** 4 0 ~ 1 0 0 'CK l/fc 
©fcffl(,»SCi*i-C#6. 

[003 1 ] ^:^Wrfflt^S#^*j§1±S^»«> [R*^ 
(ASrMD570) *S0. 5%JWT-C*ifi^-C. ^KVi 

[0 03 2 ] fiffiS^ii >;x9^U><»:«. ggA^O. 9 1 
0~0. 9 29 K/cni'©4>©-C&2.. fi£Sg;J<';x5^ 
igJEfiE. -r^c*?^ 1 0 0 OmEEKi±©iti)E^y 

:<;;i'S^ft-rs{jgsn. x9^u>sgF©3SiH^©ffe. 

[0033] ^^Tk^ttS^tt. L < BfiffigjK >J X 
5^U>©ASTO 0i238t?^«3n5>;uF"7a-u-F 

(MFR) IJ. 0. 1 - 3 0 g/1 Om i n, !Rf6C1 . 
0~1 0 g/1 Om i n^sSf* tyl,>. cnJ:91tt»<h. 
^ttS*i®Tlfr. 3Sflitte^©»»*-S«:T.5© 

f>n5. cnj; Officii. ^ffltts*sBir€fr. :^^m 
*i, ffi6i^fb^*sjaiJ>TS<®isj*sm?>n5. 

[0 0 3 4 ] OTB. MFRO. 1 - 

3 0 g/l Om i n©<aS?S3j<'Jx9^u>©;?»^iS:ffl(,^S 

[0 03 5] ^Tk^^mmt^mt. 1 a©^»=Srffll^T 

fc2aj£(±«rflffflL.r«,*>**D^ct,». tfc. r^xtm 

<*-C * -5 -C 4> . ^^*^t4®^W8Mb^ <!: ^^Tk^Stt* 
[0 036] *^?«©W«IS?iEi|#tt1^- 5 X ^^B. ;K 

i&^^mmit^^. iN7k;®tts^{*) i*i-en-ensij^ 

4C » ti L/ -C -r S ?S m« j§ ^ U -C C » -5 i ^ ^ 6 4-1 S . 
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[0 03 7 ] *^HJK:4dC:t^5i<'JT;u^u>:r^1f-f K 

uy^^V-^ K 1 cc*tb-c^^*ig14f£^WtSMb^ 
0. 02-'0. 4. i^OCO, 05 — 0. 3r*^C<fc*5 

Fi^^7K?§tt«^tt<hcD^^l:b{3:. SMirtr. ^'j 

T;^^^>:t^-t^>r K 1 &c*fur^^7tc?§t4fi^<*o. 2 

5-2. O.i^CCl. 0-1. S-Ci^CiJ&sjfSL/ 

cotb^T&vjN? < u^x^mm^mmt^i)^'pu 
m,f)^m^Lx<^. fj:^. ^K7k^i4w«{b^^2ati 

[0 0 3 8] ^^14*4^(3:. SSJibr. d< V T U> 
K<!:l^7K®ttWm^1J!<bCD^tta©2-5fS 

[ 0 0 3 9 ] $/c. tj^f^iL^ox^mmmm^mi^x t 
h' t0pi<:m&mmit^mt<o^nMo:> 0 . 1 - 1 0 as 

[0 04 0] ^fc. :^^mcom^mV'-^7.^(,C{t. 

[0 04 1] ^I^^mi4^tei«3<f: UX. If ^eS5 7 - 1 
2 0 6 l-^^tCiEtS^nru^M^b^^^. i^V;^. 
T>^US::^, tt± ^Jlpm . 1^2:^7-7 7 1 

6 i^^fBccietg$nTi^55^ ^{tir^m. m 

it^^m. Vr. ■feU>. *#|§¥5- 2 17 7 11 

^^fBtciBS8^nrc^^M«£M{biB3. s^b-7y4^>"^A 
m^mmoxi>j:i.\ 

[0 04 2] WXttf^±0/ceJ!>^. !{$^^5 - 2 2 6 1 

1 2^^$B4ciai!t3:nrc^-5Kfb5^i>>. K^btt. iSfb 
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A. mm^^voj^. mmtfjviy^A^ ymittfjvty^ 
A. mim. nmw-d -6 8 9 6 s-^^i^fBcciets^nr 

mmbx^^\.\ 

[0 04 3] m^S^WtCOtc^^. 'mm^A -7438 

10 [0 044] ^f^mcOtc^t^C. m^W-^ - 7 4 6 0 3 
8- 1 7 563#<&fgOCfat83nri^SB^<b5^^>. K 

{bit. ®{bffiis. 5^';:^^^^ijnL.rfcj:c^ 

[0 04 5] *£B^S»J<tLr. i^^eS5 9- 1 0 5 5 3 

#^:^acci^iSsnrc^5^^cIy>^br;^:^^y. M'y^^ 
iRFPI^6-7 6 5 1 i-^^fRccfs$g$nri>^$ 

fi. !^H5|L7-6 8 6 4#^^$BtCfei8$nri>5^Jl' 
-fe':t^-<h. i^'-^>t>y r>v;utr h-ju. ^^11^ 
20 7 - 2 6 3 1 2 7#4ilgtcist8$nriiSyjH:f 

f;^ (4- t -:/^il':7:tJ:i;l/) y asj^ssJjdl 

[0 046] r - ^mmumm^ \^x\t. ^^^a - 2 
8 7 44#^i>$8tc:iai^$nrl^sr-^^$:^. -^^^^^s^t 

1$iaBS6 1 -25 0 0 5 8 -^^^IBKliaiS^iir 

[0 04 7] ^mmmimthx. #13^7-6864 

^^^(iCtdM.^tiX\.^^^ y v^:^UYy 10 2 4 

30 {^j^ii^^-m ^^mmiyXhXi.K 

[0 04 8] mmtl^X. J^pgHSB 1-239 

5 8 i^^iB«:fBig^nrc^^E:^{b-r>^^>. * 

^{br^U^X'^A, #li^5- 7 4603^^i>fSCCieiE 

snru^TkK^b-^y^v^A, 3e>cc«. 2. 2-fc^ 
x (4-b ko=*^s^-3. 5-s?:/c2^-7:cx;i/) :7'u 
^^'>. ;i<';:7 -^{ttrx»jf^> (PVDF) ^Ov^nd^^ 

j^^; A^o y ^ife^b^^^^^SDUr 

[004 9] cnej^mcfc. ssibsis. asttj^v 

40 ^^iy^M.. K^bT>l/$xr:7A. ^-<K:^;Ui^'i?A. ^ 
Ji^. ^>^y n:fH' h^) . 

[0 0 5 0] cne>cD^}jn^J{i. ig^T--^ h >; -^^^^ 

(&^^W^{b^ia*5<i:0'Slitt5aT<D^ttaSCD2 5fi 
&%lTFXS>i>Ct^m^ OU. 

[0 0 5 1] !j<yr;u^u>:t+if'r Kizsmttfi^. 
50 i§14W^^b^i(Z)2l/ffiii. i£:*ocD:i?fficCcl: 0?TX.«J: 
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b < tt^-^.j; 0 5~4 O'CiSt-^iag-Ctf xCScfcC^ 
CO 05 2] Sfc. ?g?Kffi-C. !l<yTJl'+U>:*-+t^W 

CO 05 3] d<>JTJl/+U>:*-+-!f-^ Ki^mttSTt 

CO 0 5 4 ] fiSMflttC. i^vg«:i£;D-C5?t^i2ia«rMU-C 20 

C 0 0 5 2(>:^BJ©WSI®iE<t#14-!f- 5 X ar». 1 0 
0 'C&.T. teh. L < k 6 0 ~ 9 0 -C-CUifP L . ^^ftflP^ 

f<cis^ii,tm&mm<. -eoitairkSinfii^i o-'~ 
l o'Q • ciiea-C*0. #^ttfP^*i6Si)ffB#{c*>l:fr 

30 

CO 056] 

K (sa^i^^fi 1 0 0 0. sl-^.? 0 -c) . 

7Y-7J<>ht*i^f -irJU^^-i^y ( I NCOtiJJ. l&Si^ 
TypeaSS-f -Jr;l.yN->5 ^'■) «rffll,^fc. 
©^i^Sti 2 . 2 ~ 2 . 8 M m > m*>W©2gS« 0 . 40 
5~0. 6 5ci/cra'> it^ffiSlJO. 6 Sm'/qt?**. 
CO 0 5 7 ] ;}<';:/afU'>;i-+-9-W FtC. sfU-fl'K 
TS K?:d<'>;7'afU>:i-+-!f-l' HOI 0as%. - 

». ®aS:^5-7-Y-!f--BHT*jJ:c;TP-D) 

';-7'pfu>5j-=<^-9-^ H©o. 5fia%J3n^. s^uf. 

8 0-C-Cl 0^3-ra«l»0fc. 

c 0 0 5 8 ] caymmmomm^n i ;gm@ ( 3 o u m 
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^itSi 0mt<D7=^xi7t»;ccfr-feft<<»r. if-sxifS 
^^^tf /c. c©-*^- 5 X i?5g^-©BTSS*S 1 «:^-r. 

5 4?5R<* 1 2 *»{*ii^fd4>©r*i. 

c 0 0 5 9 ] c©-tJ->7';i'^iia*fi^t?^in?ai. ^ni'. 

BFf5c©SS-C> 4«q^^-CffiiA«i^:S)SLrtag-ffi!a 

CO 06 0 ] (2 5-C) fiCiiiiWT. 6xi0-'Q 
(6. 0 X 1 O-'Q • an) -C, * >; "T'n f U>:i-+1f 

aaaffiB6. 5X10»Q(5. 1 x 1 0' Q • cm) itc 

C0 06 1 } (iW;S145?il) ^ie.nfc•^J■-s;^^^•9•>7• 
;^*. 80-C80%RH{cl9:^ix /tilfitlS««:«tg 

tmin^itm^m3ic9Tkt, 5 0 oB^rBisj-rm ( 2 5 

•C) SiSffi«l OmQJi(T. ffitfi^{b^ti8«fJM±-c* 
0 . P T C!^tS*s^/cnt: t, »/c. 

CO 0 6 2 ] 8 0'C8 0%RH, 5 0 0 B#Pa1©[SStt^ 
^5FtSg[^#-C. m^-CB2 0^«±, SPlS-Ctt 

1 o^w±©sg»^(cta^rs. ites^fflssastsc^i^ 

r, 8 0'C8 0%RH^Tf©l?^*>6 2 5'C6 0% 

RH^r-c(Dm^^<D^n=S:mK.L-c^m-r^. 8o 

•C8 0%RH©i»3*fflK«2 3 2. 5g/m'. 2 5*C 

6 0%RH©ffiStSa{Jl 3. 8 g/m^t?4>5. aoil 

}e3Kt«2iut:. ;x©ti-»3;-C3R«>s. 

(232. 5/1 3. 8) '*!283. 85 
C<Dm^. 8 0"C8 0%RH^f!^Tf©^^3!>S5 0 Ohr 
-CibtHi. 2 5 -Ce 0%RH^ftT-C©^#« 
500hrX283. 85=141925 hr5;5914H 
*j 1 6. 2^ 

inc-s. mm. wmommit. >^^©¥*5fa*fss*ffi 

C 0 0 6 3 ] <mmm2 >#^*:^14ffi^«{b^«J<i: L 

-C, ^tu-O^TS K©f^;*:>f9«:. -7 ^ d i"; :^ if >J 
:^nvi?7. {B*I»*«S?. Sfo^H i -M i c - 1 0 4 

5) k©i osfi%m. s 

-K300) ?r*t>;7"at:U>>f=t=-9-'(' Ki^-<5'ai7 
'J > 9 v i'X©^!!*!:© 2fiS%/)DA/cf6«^ 

ff -5/c. 
C0064) 
Cfbl] 
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[0 06 5] CCD1^>:/>»KD^a ( 2 5 'O MKBiit 
6. 4X 1 O-'Q (5. 0X1 O-'Q • an) ^I^U:/ 

^T&^meti. s:^tstn:0«5. 2x1 o^q (4. ox 10 

lO^Q-an) i^cO. titmitm\tB. 9«t"C^>o 

/Co 

[0 0 6 6 ] 8 0'C8 0%RHWS14l«i^'rti. 500 
mm^ikCDMS&tKBltS. 8xiO-'Q(6. 9X10 
-'Q - on) . ^tmitm^tl. 9«Tr«>0. ^iJftPT 

[0 06 7 ] <mm3>mmm \ tmo^^o-:^o\::iy 
m±m(&mt^. So°o«x$7-Yif — bht*5J: 

CfTP-D) ^;J<y :7'afU>:t=^-9--Y FCDO. 5wt 20 
%. ^«?II2<t|^D*BmS»JI ^^yr^nb'U>:t=^if 

K05wt%flnx.. 8 0*C-C 1 0:9'r^^^^U 

/Co ;*tc. ^^KDia^^l 15-C(c_bcf. 

LC5 0 0rlVIF-R = 4. 0 1 0 m i n . 81,^.1 0 

i!. b^ramMotc^ -eur. iiii«?iii<ti^)D'7-f 

SK^';^^^><*:CD'^f+MM(0 4fSaa]x.. 
1 1 5 -ere O^F^tlMO/Co -eUT. 30 

^f^/c. ^LT. i|^8l«:brSS-ffitaftSI 

[006 8 ] C<D1f >7';l/(3DMS (2 5-C) fiCifil^ 
5. 3x 1 O-^Q (4. 2 X 1 O-'Q • cm) -C. ^V:/ 
nfu>:t^if FCDI4.C&7 0-CftiarfiCiO.tiSi/j:± 
#3&5me>n. ;^AffiBim8, 2xiO'Q (6. 4X 
lO'Q'cm) i/jrO. iS!rt^(bm«8. 2tBr*o 

/Co 

[0 06 9] 8 0"C8 0%RHiStSft^r«. 50 0 40 

mm^ik(omm&tKmitt7 , 6xio-^q(6. oxio 

-'Q on) . ffiei^{t^«7. 6«T-C^0. ?E»/j:PT 

C!^l±*^«/cnt:c^/co 

[0 07 0] <||j5SF!l4>;j<';:7'cit'U>^^1fY F© 
TS5 0 0 0. SjL'=^,6 0-C) 1 OXT^^Otc 

i^ii^^^f-^/c. 

[0 07 1 ] C©1^>7-;UC0Ma (2 5-C) mtKBit 50 



8. 5X10-'Q(6. 7xiO-'Q-cm)-C. TfiVf^ 

/.c±^?j)^me>n. ^AS5ifii«4. 2xio'q (s. 

2x 1 0*Q • cm) <f:/j:0. igiA^{t^«7. 7«t-C* 
[0 0 7 2 ] 8 0'C8 0%RHBSttl*.^r^^. 500 

f^m^ik(omm&tfim^tQ, ixio-'q(7. ixio 

-'Q - cm) . t&t^itm\t7. 2ti?-C*0. 5S^/cCPT 

C!^d5<s/cnrii/co 

[0 07 3] <immi>mmmitmc^^vy'vt\^{y 

0, 5aS%. il^D:? -/•5'y> ht*:^-:'^-'!' 

8o*cri o^rati»L/c. -eur. Hiswi <t 

1^<II(C b r . C (OMM^OWmifC N i ^S^rEES . 
if-^;^i>^^^f#/co 

[0 07 4] 1 <hPfilCCbTC<D1f>:/JK0SS 

-ffitaffl^^ft/Co CC7>1f>:7';l'COMta (2 5'C) ffijA 
ffi«7. 1 X 1 O-'Q (5. 6 X 1 0-' Q • cm) ^ 
ij y'a fc' u >r Foa.*^, 7 0 'Ci^od-vrnfiO^MWi 
tj:}inifiM.hn. &iKmimtB. 1 X 1 O'Q (6. 
4X 1 O'Q • cm) t/cCO. tS!fl:S!^t^«9. 1 ffir* 
o/c« 

[0 07 5]^JS«l<!:raaiOCUr. 8 0-C8 0%RH 
-ec<Dl/>r7';KDilHStt^il^tfo/co S)5SaB#raccfc 

c:r^>^sfilA<h!S!a^<b^^S4cc?s-ro 5 0B#rars 

S ( 2 5 -C) mmkt 1 fiTfeLb«>±»L. SJn^ftm^ 

8tiTt^T«:i^^b/c. 1 0 onT^r:^m&Vim\-mmt-^ 
h^mj.^. 2 5 0B$ra-c5«j«±fc±^u. sci^ft 

^«2 5 OB$Fa-c4tiTt(T0c?«^i>b. :^*i/j:«Fl4cZ)^{l: 
*im6n/c. 

[0 0 7 6] ^fTk^lt^^^t^^J^^W^-tf/c^^a^O 
m^'^lEMn.-^ - S X 5? . 10 0 -CWTrSbi^ U . 
«if^B$ (MM) <Dfi]«!S!A*H5<. im^nt^h^Vm 

5j:;^^<3[>ftn/cPTCi^^{5(3!ttf$br*5»). -^cd 

[0 07 7] /j:*5. i:ti504UCfcl>r. ;i<';7*PfU> 

n/c, 

[0 07 8] <i:b*j?^a2>?i<'>lx^U>:f + 1/-r F (fi 



15 

a^i^l^S4. 300. 000^4. 800. 00 

0. St#.6 7-C)tc. tmcv y-Ji^i^J: 

0. 5*3:%. m^mi tmcsmoy ^ ^j>^>hix^ 
X.. 8 o'cn o^fBig^u/c, ^ur. jijs 

[0 0 7 9] ^Sfe^ 1 if5lfi|CCbTCC01f>:r;KDSg 
-ig!Aaj^^?#/Co ccDif>:?';i/C7:)^?a (2 S'C) SCi 
®^6mQ (4. 7 X 1 0-' Q • cm) Ji<yi^U> 

S:^JStSfii«6. ox 1 o'Q (4. 7x1 o'q • 

[0 0 8 0] USSWIl <b|Dl««:L''C. 80-C80%RH 

s (2 5-c) t&tAm^t2mu±^±ML. mmtitm^t 

emTf(^m^^Ltc. 1 0 ommvmu&tKmiimmt^ 

/Co C<Dcfc^^5 0B#rB^T'fe:^tiAj:#ttcD^ik:^^iSe>ti 



(9) #ga2 00 0-2 23 304 
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* [0 08 1 ] 

[^mo^^] tLhcDct^^. :$:^Bg^CcfctH^. A»CC 
1 0 0 'CWTrSJiff ^^Iijf^B# (^S) 

[HS(DfS*J^j:lftfl«] 

10 [H2 ] 1 CD1t*>:7*;KDaS-ffi!nffilS-C^^. 

[03] SIJfeWll<D1f>r7'>'K3D8 0'C8 0%RHHatt 

[04] l:b?5WllCD1f>:7Vl/C7)8 0'C8 0%RHWatt 

[05] J:bl5fi^2CD1f >>'VKD8 0'C8 0%RHiiStt 

20 [?gF-^oSiig] 

1 1 . 

12 1f-5:J^^SR«: 



-[0-1] 



[02] 




1x10* 
IxlO" 

IXlO^ 

1x10* 
1x10* 
' 1x10^ 

i 1x10* 

1x10^ 
Ixio' 
lxlO<» 
1x10-' 
1x1 0"^ 
1x10"' 



so 



100 



150 



(10) 



#H2 00 0-2 23 304 



a 



0.001 




0.01 



10 100 
llOiSi^n (houfs) 



[1^4] 




10 100 
IgUXm (hours) 




mm 



1000 



